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electric line design and construction of the past ten years has 


e largely without benefit of agricultural engineering assistance. This. 


2 


ae Bb i Partly sueuaes of line designerst lack of training 


“tn agricultural: power uses, many distribution popes designed and pone uer ed 


{ 


1g that period are now roe to bs. OF * inadequate capacity to SanE Ne the 


Ces ‘demands of the immediate future, Comins developments will surely 
e farm power consumption well above and Hegend most, if not ie the 


sting substation Bae iain: In some areas ce eS possible chat oe tages 


In too mony cases past estimtes of farm power consumstion, which par- 


tia ay determine line design, have eee only the farm home into adequate con- 


‘tion, Where the farm application load WAS Gorteria the estimates 


i v 


et . Z 


re seldom, if ever, pace i agricultural engineers » Tt is now evident * nee . ie 


eee 


engineers of ten oe ago had little, TE cny, eso on on the 
Mp eics Ou Puen power development. Since agricultural engineers deal. 
arm power pret Leis Ol edd. ne. it seems reasonable that they aH i be 


pable of making ¢ an outstanding and badly needed contribution tO the planning 


» 


e design by making comprehensive and accurate estimates of rural power 


ASR ie fat aeRO LT et ME NE 


It has been frequently. -predicted by eet es and others 

that revolutionary changes. would occur ‘in agricultural produc tion when elec- 
tricity became widely available. To date such changes nico not been apparent 
in the established Brenue ston on individual farms, nor in the type of agricul- 
ture pursued i in the various ‘major agricultural areas. But it has been increas« 
ingly opparont that ‘fa ermers will increasingly employ iclectricity to enable them 
ae save ae and to ‘improve both the quantity and quality of their long es- 
tablished a en Lg eae other economic applications. . ‘Phere. is. little evi- 
dence that clootrietty 1s) recognized by farmersi as anything but a. supplomentary 


source of farm owen, to be used where most convenLent or: economic.e » +57 es, 


\ 
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Educational activities Revoal Trends 


ee 
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In conducting educations 1 activities, we have sccraed that : tenn peenee 
are quick to accept the sgl ins es of electricity ion ee cporeee 
tions relate to their immediate farm and home needs. “Ay ccbecis Vee tho wide= 
aproad acceptance of night lighting in laying ee iat fall and 
winter, .°Be production. 7 

With this fact apparent, it up uayed Foasonnnte tha € the bane agricul= 

tural production records of a& county or state would reveal the kind of elec- 
trical farm applications most suitable for educational presentation or. sates 
. promotion. in a given ATCA » 
The desired statistical information was found in the U. Se Census reports. 
When assembled to show the types of production to which electricity could be ‘ 
_ easily applied, it proved very helpful in organizing educational demonstration 
programs. : ee: 

On several occasions it has -been necessary for agricul turay aoe ne 


do electrical education work in areas where they had only limited, if any 


“Zn 


were able to do a6 oredieas te job in cg eae strange 
: Cae 


ror illustration, an engineer going to North Dakota discovered that 


stood sixth in butt er-fat production, Pier in hay, and also had a 


ively Lares poultry production. This was somewhat startling to dis- 


a ste te sae sires noted for Sprang wheat and open range. arriving 
a, it was noticed that a 6¢ promiun was eine paid for sweet cream as 


with sour. With this. combination. of facts, the engineer wes able to 


so interest to both agricultural leaders and the farmers. /mong other - 


, electric refrigeration was presented on the basis that keeping cream sweet 


bring cnough additional incomo to partially or completely liquidate the 


of a large xitchen refrigerator, Other applications inoluded electrifica- 


of the cream separator, night lighting and water warming for laying hens, ae 
he electric brooder. Without the information obtained by a svudy of basic en 
ultural statistics, it is doubtful that oan outstanding practical farm elec- ae 


Vinee simi lar study of a winter wheat farming arca in western Kansas, it 


“po ao The average farmer aun had sold 500 pounds of 
| 65 | es 


sce i farmers in the be ae an average of threo 


s each, while-less than 2. percent butchered their beef, These figures 


m area’ generally considered as a one-crop farming district. The most 


In fact, it was estimated that such uses would be approximately ten percent 


ereator than household consumption of power. ; 
_; Estimates of BE eit Usage and Powor Consumption 

The studics made for. the purpose of conducting oauentionst 3 PrOetare in- 
dicated that. similar information could be used to advantage in -dotermining 
the probable course. of electrical farm applications in oe futures Rhee gee 
also be. used in accurately predicting power ied for system design to 
sorve. unclectrified Areas es — poe 

Information in Table Iwas set up as the criteria for sat orgie the 
future accoptance and ultimate consumption of siebivis ident Tbe 1 fe LO 
give an overall picture. of the arca under considoration, Sone isons listed 
may seem to bo intangible at first thought, but careful study of tae infor- 
«mation. will indicate much of the genoral Pai aha of the. farm area under a f 
consideration... The figures given in Table I apply to a fod conne dues in 
‘ westorn Kansas. .Comparison of investments in jhe and eaieaes with the 4 
valuc-of implements and machinery will clearly show ie Godan nee noonalen 
and the ecneral attitude of the community toward power farming, whsther Soe | 
internal combustion cngine or by electric power. In pagel olése cornet mm 
has-been observed between the degree of mechanization and the dogree of elec- 
trification on,energized projects. Farmers who do their ficld work with ef- 
ficient machinery are quite apparently more eee to ote power to thoir 
farmyard production than those whose work is less completely mechanized. » 

Interproting Data 
In order to use the material in Table I effectively, it anes necessary to 


set up Table II, which establishes the units of production by which total power | 


etl ope 


Sat ‘Value of Implements & Machinery per. 
Tf Rata Shear henontina rice kee dike. evens 
6 Trad tors: per Farm Reportingeceecsrcccovces 
7 | Trucks per Farm Reportingesccccscececcssoes 
8 
9 


Electric Lines within 1/2 mile of farm 
ae home (1, AGL ioc ge ae eee oe SAN ie 
irae Farms Served by pa Line (685) eccscosesce 
eer ee POULTRY PRODUC TION 
wi . Percent Farms Reporting Poultry Products... 
(a) Total Chickens Reportedesscrccocescees 


_ (c) Dozens Eggs Broduced.sccoseocsccrceses 


(e) Dozens Eggs that chickens should have 
; GUCCH sels ee \ lbieus- ee bie o'n {els 6 
men aa Percent Hen ee gene 


eae DAIRY PRODUCTION 
Percent Farms Reporting Dairy Cows ecesecos. 
ee (a) Total Dairy CowSecccscecceoseveccssecns 
Bien." (bo) Dairy Cows per Farticscerscecseeonerers 
crf ) Milk Produced (Gallons )e.ccescovsesenes 
) Milk produced per Farm Saeta (Mid 
) Milk Produced per Farm per Day 

) 


) 
(Note; Only 2 percent sell butter) 
Py otter fat sold -- total pounds....e.. 
) Butter fat.sold per farm (pounds)... 
) Berge Farms oe Butter Fatecrees 


ose Rafe HOG & BEEF PRODUCTION 
ash Pensene of Farms Reporting Hogs....... 


on IMALS SLAUGHTERED 


) Percent Farms ° ‘Reporting Hogs & Pigs 
. Percent Farms” Reporting Sheep & Lambs 


~5— 


Automobiles per Farm Reportingescoecessroe 


-(b) Average number of chickens per Farmes.. 


42 


-Butter Churned on Farm per Year (Pounds). 


(d) Dozens Eggs Produced per. Parinyi.cseecccces 
pro- 


° 


-Pércent On Farms that Churn oo'oes ec cece ee 


a 


) 

) Hogs per FALMe coscccsecscvcssccceceessoce 
\ Percent of Farms Reporting Beef Cattle... 
) Bast Cattle oa ae Reporting ssccsscroes 


° 


ee 


ib & 


o 


° 


(a) Percent of Farms “Reporting Cattle & calves 
ae slaughteredecssccecccscscecssseccoscsesens 
(b) Cattle and Calves slaughtered per farmes-ee 


a Percent Urban Populationeseccescosscocsccceecee 
2 Number of Farms VATE a cicisle pic ea edes Sous sss 
ie Average Size in AcreSeccesoccceccesosscoccrre¢e 

4 Value of. land. & Buildings Per. Harm Reporting «|» « 

5 


Slaughteredescecsecscovcccacrscesccorscers 
Hogs & Pigs. Slaughtered per Farmeccecoeocce 


OTS Ea OA ES 


2,887,824 i aaa 


50% 
5,265 
O77 
$16,376 


$13, , £00 


85% ie 
352,982 > 
80 iP 


1. 300 
A7% 


(1,618,824 


500 
B20 
es 


ae 
10 - 


Table I = Continued 


15 


16. 


17 


Kind of Grain 3 


Wheat. 

Oats 

Corn 

Sorghum ,..> 

BAL LOW ia wit 
Total . 


VEGETABLE. PRODUCTION*: 
Peroont. Farms CPON VINE oeoessesccceccercece 
Value. Per: Farms wvcececcctvecctscvcsvccas ba 
*Excluding Irish and Sweet Potatoes ~ 


"BAY. 


) Farms Reporting ALPA TE aw o 6 Gicia le ealesare ue aeauneueieee 


acres per Farm REPOLbUNE 's We opie die beat ecole aie 
Tons per Warm =Repor tise eeos.a saus aims s0e selene ee 


Percent, Farms: Reporting Sorghum: Hay s.2+ceece 
seres per Farm REDON GING > o's\c cc ane 8s wele pia 0 
Tons .per, Farm, Repor Line vec's stain we « «Wie es einai ems 


Percent Farms Réporting 11 Hay: 
(Except SOre hum) dese ceceaw aes «7s sae eae 


Aeres per Farm ROROPELES otac tment ae cara 


(Tonnage of "/11 eu not shown) 


SILAGE 


) Percent Farms Reporting Corn Silagessscsces 
| Tons . ‘per Farm RO POL ULI @ 4rp.0. 0.d:— oe) s ye" ofn/e 6 mere oe 


Percent Farms Reporting Sorghum Silagé...e. 
Tons. per Farm Reporcrnc cies sestds cee peice wears 
iwerage tons 411 silage per Farm Reporting. 


IRRIGATION INFORM.TION 


No.of (farms. ROpor Uatig wires « pikes Hele caterer aes 
LVGTOCE TER LO TT OLAS straie wie alesis Hivelstaioie em 
i Wet ls “Pumped salelae.<'s cid ctelwg a desete bela ele caren tale 
Gol per min yields Garver Weill bes.tweas oe 


Noe Pump Ine, PLAN ease eo oe alereiats meet icle mee aes 


HePeiot: Prime Moversis 'tote dew sae ws a taut 


Pump capacity ips G 13¢ Me b dap Oe aceleisien oh ela are lain 
Pump. Jatt from, Pumped Wells voce. vest suaeute 


NO.» of idle installations Sit US4G eS ey oe eee's 
| Percent. of Stations not Used itt "L940 952.00 


*Note ; Two counties. added on Item 18 to show 


_ extent of irrigation in the immediate 


vicinity of the four counties which were 


the See of uhis study. 


‘GRAIN LIN CROP PRODUC TION 


Percent Farms 


Bushes: ROTOR: >: 
6,155, 754 632, 195' 
27,095 3,188 
268,554 30,527 
184,445 14,668 
97,099. ft CES PLEO 
ai Bee, oer 695,758 


(25% 
$17.50 


Reporting 
19% 
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.}:-SUGGESTED PRODUCTION UNITS . 
| aol ein ae Us Wie ON ce eda oats 


seueeens ak REECTRICAL «PPLIC..TION. STUDY... 


an oe ee {ay 100 laying hens . bas ¥ 
| | ) (b) 300 chicks 7 ; 
Behe Gaaw | sy (c/ 600 dozen eggs EAN ee aa ls: | 
ms (a) 150 broilers (for farm produotiion) “mene: : 
B. Dairy Animals and Products. — ie yet SHE he 5 
fa) 5 milk cows . 
(vb) 15,000: pounds. of milk 
ee CS 500 pounds butter fat 
: (4) 100: pounds «butter fat. (home Ohaeean 
Ce Hogs and Beef 
tay Terood. soW -.: ; < 
ed (bv) 3 butcher hogs (home fs. oy 
Seok hia: i .€c.): 5: steers or herd animals - --.. 
158) 1 butcher Rest (home meat supply) 


oe yey Pield Crops, Grains Fruit Seni yobeceb les 
a a oes a ek tee Ga al ce 
‘ (1) Legumes --50 tons 
- (2) Tame: Hay..- 50..tong - 
(3) Wild Hay - 50 tons 
(4) Sorghum Hay-50-.tons . 
B. Grain Crops 
“(TY 1000 ‘bushels small grain. and corn. . 
‘Ce Silage Crops ) 
(i) 10 acres Corn or Sorghum | 
(2) 15 acres Legumes - | 
(3) 10.acres Sorghum — 
Ey 50 tons pO EP 


eit = Power Applications 

vue Feed Grinding - 5000 pounds VOR Re 
B. Irrigation - 50 acre-feet, or 1 foot per acre 
per year. 


a 


usage of tho various.applications is determined. These units may be estab— 
lished for an agricultural region,:a type: of farming, or for 4 restricted areca 


if @esired. There are several me" thods: OF determining the size of the various 
ana EL eames : 


units. One method is to use the capnoity of the electrical equipment generally 


available, for illustration, 300-chick size bro ones are commonly used and 
Hey enh ae acte 
readily fitted to the type of poultry production in | tho arca,. «another method 
is to choose the same wits as sk comnon] ty ‘Beod | An. 1 bipoyinont station re- 
Piste oa 


ports and bullctins. In poultry arodad tient mich of: the: ‘material presented 


cy 


is based on 100-hen fidéks. - a eee the average fer ‘this area was only 80 


hens por farm, it was within reason bo: use Too" ee: is: si 1a, 


eat iS ore 


ft ids her ie ieee to} raiso’ 300: unsoxtd cctiletes to insure enough 


pullets for Trigie tists to beets anes ead “100-hon laying. flock. Consequently, 
the chick and hen adits: aro: proportionate, “Since half of unsexed chicks see 
cockerels, 150 brodisrs wore ken ais unity) Chabther method in selecting 
units sizc was to use average ‘production or yearly farm sales as a guide. Dues 
will be seen in Tablo I that the average- sale ae Dubber Pee vor Cag on this 

areca was 500 pounds and milk 16,800 Lends a Wenn 15,000 pounds of 

3% percent milk would yicld appro sie sete a putter fat, these two 
values were chosen for whole milk and butter fat units’. _ifter determining 

re size, 2G ts only nocestaee to Eee time eee as ploetraced consumption 
for the mit in .ordér. to obtain eno tanta Ehsaan in the commodity 


production of the area. To Ea the sample. a at Cee gta the used, 


the followitig formulao were savags ee ne Ae re e 


atta, 


vs 


is 


Sac re 


FORMULA I 


Cee ny " 2 ia Ha 28 


“tonnected, Farms 
Su ie estimated percentage of users 


ofan appliance at maturity of the 
power utilization programe 
X'is empirical, : s 


= The- annual KWH consumption of an - 


application as determined by meter- 
ing or experimental records. 


“The: total line consumption of power -- 
p is 


with the appliance when estimated 


‘saturation is obtained. 


“The above equation is a simle formula used with household 
appliances or farm equipment when the consumption of power 
“is not. widely influenced by the number of people .benefiting 

or ae Spae kha units involved. 
Satine ‘Example: The radio,-refrigerator, house 


(N x ¥)(Q x K) 
U 

N 

Where: X 

Q 

U 

Ky 

Ko 


Lighting, yard Sapte De s washing 
machine’, ete. 


FORMULA IT 


Connected Farms 

The estimated percentage of users of an 
electrical application or type of equip- 
ment at maturity of the’ power utilization 
program. Again X is empirical. 


The average user production of a commodity 
as shown by the basic production statis- 


HLoOs ih Table. T< 


The production unit of a commodity as de- 
termined in Table II 


The average annual KWH consumption of the 
production unit as determined in Table II 


Same as in Formula I. 


- rata O)e0 


“Using the formula with the valucs..of. Q, U, and K, as shown in Tables I 


am 


and II, the material shown in Table III was caloulated. 
fnehie x Loupy day contains: ‘the: inforn sation “that answers tho sixty-four 4 dollar ? 

question "What will par consumption, eee tionty-five years after line 

construction?" The estimate for this aren indicates that an average of 465 


ted 


kwh por month will be used. wea koh i = % 


Swe a 


In an offort to cheok this ostiuated power consumption for accuracy, 
2. comparison with Cote Cone mes on a line ih a;similar farm area in another 
section of, the United ere an ton dée iS. check area had larger farms than 
those in Kansas, but other pasos of tho form progr, includis 2g crops grown 
and machinery amed ond unset. wore sonporabh: 5 Te Was” toma ‘that 2835 farm 


users were avord aging “469 sei niowthhy,. and that’ Bho look Was rie ae yoars old. 


The significant fact is that present power utilization on tho check area is 


Tm 


50 percent greater than the most optimistic estimate made before the line was 


builte 


» 


rye 


TABLE IIT 


ESTIMATED FARM 


POWER UTILIZATION 


Four Western Kansas Counties 


(*Indicates Use of Formula I in the Solution.) 


tee 


Total KWH 


mn aie 5,265 


~"“Krea--Farm.Population ~ + + = + 
Total. Farms Conipe Path ore -~- es - ee eee ee i= 2089 =N 
en eS Fac tor joeee eee Se ay 
RN ade bn % User. Noe Farmer Annual 
> OES APPLIANCE Acceptance i£,cceptance KWH ay 
SULTRY PRODUCTION Rr « Meme r es 
Le Lent Lighting 75% 1564 nor 
“2 *Brooders (300 chick size) 65% 1355 “B00 fs 54 
-S:. Water Warmer 50% 1042 100 
DAIRY: PRODUCTION ad bie 
4 *Cream Separator 65% 1355 De a ays. 
_ 5 Home Pasteurizer 60% 1251 SEO y 
6. Churn aes) 60% 125% epee te 
7, ¥Mi licing Machine (Portable Unit) 50% 1042 OTe: Law 
8. *Dairy Water ‘Heater 20% 417 400 ep. 
9 *Stock Water Heater 20% 417 3004.05 
-1Q/#Milk Cooler 2% 42 $00.5 
HOME MEAT AND FOOD PRODUCTION 
~ TD"*Pood Choppers 90% ahi 5 
12 *Freezer Chests ‘ 50% 1042 “21200 
13 *Garden Watering 50% 1042 250 
(14 *Pig Brooder 20% 417 Zo 
ROUGHAGE CROPS eee wo 
IS Irrigation Pumps 1MO%e1 ... . 208° +4..*5500 
16 Ensilage Cutters 5% Pages nes 50 
17 Hay Driers 3%, 62 2500 
18 Ensilage Blowers 2% 42 50 
FARM SHOP 
19 *Electric Grinder (Emery Wheel) 90% 1877 60 
20 *Air Compressor 50% 1042 oS 
21 *Electric Drill (Portable) 40% 834. “35 
22 ¥Electric Welder 25% bed 200 
23 *Battery Charger 25% Bed 25 
24 *Drill Press 20% 417 12 
25 *Vood Saw 10% 208 12 
26 *Paint Spray 10% 208 3 
MISCELLSNEOUS 
27 *Farmstead Lighting(Outside House) 100% 2085 120 
28 *4utomatic Watcr Pressure System 90% rey 250 
29 *Seed Cleaner 50% 1042 5 
30 Grain Elevator 40% 834 10 
31 Feed Grinder Bo yall 100 
32 *Electric Fence Ase! bol 85 
33 «Seed Treater , 25% 521 5 
64 Corn Sheller Tt 10% 208 10 
35 *Barn Ventilating Bye 105 50 
36 *lamb Brooder 5% 105 5 
37 Feed Mixer, 10% 208 eo 


= RO 
Total 


iil KY EL 


eb TOO. 


406, 500 
83,360 


20,275 
456,615 
6,005 


‘128. 040 


166,800 


~ 125,100 
(57,800 


9,385 


“1,250,400 


260. 500 
10,425 


1,876,160 


7,488 
71,300 
2,100 


112,620 
36,470 
12,510 

104,200 
13,025 

5,004 
2,496 
624 


250,200 
469,250 
5,210 
12,510 
104 , 200 
44,285 
2,605 
2,080 
5,250 
525 


5,120 


6,147,227 


OOMONOOPwWDY 
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Page 2 of Table if 


a 


cae Bea > fee aes eetes 
%e Paige en = 
APPLIGNCE .. ce hss 


House-Lighting....) 
Radio. Saul 
Small Miscellaneous Appliances 
Electric Iron......, 
Refrigerator y 
Washing Machine..- 
Electric Fans. ~~ 
Electric Range. ~ 
Hot Plate apt 
Water: Heater .. 
Ironer A 
Roaster gee 
Furnace or Blower 


% User 
_seceptance a 


Estimated Farm Household Usage* 


aes 


Total KWH. ~ 


*/.11 Household A »pliances were 


calculated by’ formula JT 


Noe Farmer 
cceptance . 


omens BBO. 


Tota Ll 
ann . KWH 


Jnnua l 
. KWH Ea. 


os 750, 600 
208, 500 
125,100 
118,860 

788,340 
65,695 
18,770 

1,500,480 
250,200 
1,563,000 
50,040 

- 93,900 
No BA BOG 


ee 
60 
BO" 


55 


Prete betes LOO). tea el OE 


5,564,785 


ee 
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Pan 


12 


i 


Nee 


Population of Area - Rural and Urban 

Number of Farms in area 

Average Size in Acres 

Tands and Buildings Valuation - Average Per Farm 

Value of Implements and Machinery 

Small grains - percent of farms reporting acreage, & bushels 


(2) Corn (b) Wheat (c) Oats 

(a) Sorghum ~ /(e) Barley (f) Rye 
Hay - Percent of Farms Reporting: 

(a) Alfalfa - Acreage - Tonnage 


(b) Tame Hay : y 
(c) Wild Hay ‘| " 
(ad) Sorghum Hay 
(e) All Hays : x 


(a) Percent farms reporting 
(D)vAcres per Farm 
(c) Tons per farm 
Livestock - Percent Farms Reporting 
(a) Cows - Number and Purpose 
(1) Dairy 
(2) Beef 
(3) All cattle (Over 3 mos.) 
(>) Hogs (Over 4 mos.) 
(c) Sheep (Over 6 mos.) 
Poultry - Percent Farms Reporting 
(a) Chickens ~ Number and Purpose 
(1) Laying Hens 
(2) Broilers 
(b) Number of chickens per farm 
(c) Eggs produced per farm - dozens 
Dairy Products - Percent Farms Reporting 
(a) Milk - Number of Cows - (quantity) 
(b) Butter churned on farm 
(c) Butter sold (pounds) 
(4) Cream Sold (Pounds Butter Fat) 
Animals Slaughtered per Farm 
(a) Percent of Farms Reporting 
(b) Cattle and Calves per farm 
(c) Hogs and Pigs 
(a) Sheep and Lambs 
Vegetable Production for Home Use 
(a) Percent of Farms Reporting 
(b) Value per farm 
Irrigation 
(a) Percent of Farms Reporting 
(b) Acres Irrigated 
(c) Wells Pumped 
(d) Prime Mover Capacity 
e) Pump Capacity 
) Average Lift 


alow 


nis 


